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6 Clims. 
1 
This invention relates to apparatus for measur- 
ing the power exerted by a source of energ. 
Devices designed for this purpose are commonly 
known as dynamometers, of which many types 
have been proposed. Those which are most 
closely analogous o apparatus embodying out 
invention are those in which the power fo be 
measured is absorbed by a liquid such as water 
or mercury. The. operating range of such dy- 
namometers is, however, narrow, and we have 
devised a method for the measurement of power 
and an apparatus thereof which, through par- 
ticularly applicable fo the measurement of large 
amounts of power applied fo devices operating at 
high speeds, is hot confined to such applications 
but may be readily adapted for the measure- 
ment of power over a very wide range and applied 
to devices movable ai both high and low speeds. 
Our invention consists in applying the power 
fo be measured fo compress an aeriform fluid 
(either gas or vapour) by means of a compressor, 
and controllably varying the density of the supply 
fo the compressor fo vary the torque exerted by 
the compressor shaft af any given compressor 
speed. 
According to oui invention the density of the 
supply o the compressor is preferably main- 
tained by feeding back fo the compressor all or a 
part of the aeriform fluid discharged therefrom, 
after the heat developed during compression in 
excess of that required fo compensate for heat 
fosses in the cycle has been dissipated. The dis- 
sipation of heat developed during compression 
may be carried out either by means of a heat 
exchanger, or by exhausting a portion of the 
hot, compressed erif0rïn flui.d from the circui 
and replacing it with an equivalent amount of 
fluid af a lower temperature, as will be described 
in detail below in connection with the embodi- 
ments of our invention illustrated herein. 
The desired density range of the fluid supplied 
to the compressor wfll depend upon the amount 
of power which it is required fo absorb by coin- 
pressing it and consequently increasing its tem- 
perature. I the amount of power which it is 
required so to absorb is high the fiuid will be 
supplied fo the compressor ai a high density, but 
if if is necessary only fo absorb a small amount 
of power the density will be low. The mode of 
construction of appropriate apparatus wfll de- 
pend upon the range of densities af which the ap- 
paratus is designed fo operate. This range may 
extend from a fraction of an atmosphere fo 
severl atmospheres. 
Examples of forms of apparatus adapted for 
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use with a generally adequate range oï possible 
supply densities are shown in the figures as 
follows: 
Figure 1 is a diagrammatic view. of the ap- 
5 paratus designed for the use of air as the working 
fluid; 
Figure 2 is a corresponding view of an apparatus 
designed for the use of steam; 
Figure 3 is a similar view of an apparatus de- 
1o signed for the use of a fluid such as dichloro- 
difluoro methane (CChF2) ; 
- Figure 4 is a vertical section through the com- 
pressor element taken along the shaft centre 
line, and 
15 Figure 5 is a vertical section of the compressor 
element along the line 5--5 in Figure 4. 
The compressor shown in Figures 4 and 5 is 
common fo the differing types of apparatus 
shown in Figures 1, 2 and 3. The impeller 1 
20 is flxed fo a shaft 2 supported by bearings 3 with- 
in a swung stator casing 4, which encloses the 
impeller  and in turn supports an insulated 
scroll casing 5 into which the working fiuid passes 
after compression through the passage 6 and 
25 from which if is discharged. The swung stator 
casing 4 and scroll casing  are roatable within 
restriced limits about a central axis coinciding 
with the centre line of the impeller and shaft 
assembly, being mounted on bearings  and ped- 
30 estals A. Ecept at the point of the entry and 
discharge .of the working fluid therefrom, the 
scroll casing  is surrounded by an outer casing 
3 connected ai one end  fo a supply conduit and 
ai the other fo a return conduit 9 by anex- 
5 pansion type seal A. Fi'om the swung stator 
.casing 4 there extends an arm  |, to which is 
tached a torque meter (hOt shown) and which 
prevents the rotation of he stator casing 4 beyond 
predetermined limits. To the shaft 2 there is 
l0 also attached a tachometer (hOt shown) for de- 
termining the speed of rotation of the shaft. 
The shaft 2 is adapted fo be connected fo the 
source of power fo be measured by means of a 
coupling  and with a selected density, tem- 
perature and flow of the working fluid to the com- 
pressor the power exerted by the source of energy 
may be calculated in the usual way by reference 
to the torque meter and tachometer readings. 
The swung stator casing 4 contains inlet guide 
vanes 3 for controlling the entry of the fluid 
into the compressor in the direction indicated 
by the arrows, and also discharge guide vanes 
4 and straightening screens  for guiding the 
discharge of the fluid therefrom. These are 
preferably so formed that the fluid envers and 
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leaves the swtmg stator casing 4 without any 
tangential velocity comportent, thus causing the 
rime rate of change of the angular momentum of 
the fluid fo be substantially nil and ensuring that 
the for-que applied fo the impeller ! is equal fo 
the torque reaction on the swung stator casing 
Referring now to Figure 1, in which the com- 
pressor is shown diagrammatically, air ata given 
density in the supply conduit |6 flows as indi- 
cated by the arrows between the outer casing 
of the compressor and the scroll Casing 5. Itis 
compressed in passing through the Compressor 
and passes into the return conduit I 0. Thr0ugh 
a heat exchanger |7 water, air orother coolant 
is passed through appropriàte connections, in- 
dicated at |6, to withdraw the heat developed 
during compression from tl/e ir which then 
passes to the supply conduit |6. The initial 
density of the air in the supply conduit |6 is 
obtained by means of the adjustable automatic 
alves IS and 0, of which one is c0nnected with 
k Vacuum Sump |Sa and the 0ther with acom- 
pressor {}a. By means of these vulves any 
"tight va-riations o3 the density, due fo leakage, 
/sf the-àir réturned fo the supply conduit 
through the heat exchanger |7 may be compen- 
Saél. 
leferring to Figure 2, the ;Steam at a given 
:iènsïty fl0Ws from he supply conduit |6 through 
"the :c0mòressor into the-return conduit 
equipped.with an adjustble automatic valve 2 |, 
though which there is released to the atmos- 
:phere such pori0n of the steam diScharged 
from the compressor as is hot required to main- 
'tain the required density in the supp%y, conduit 
|6. The-remginder passes into a body of water 
:-. maintained ata constant levél by means of 
th_e.pump -2 and the adjustable valve 
:Figure 3 :shows the arrangement for the use 
Of 'a fluïd .Uch as dichloro-diflu0r0 methane. 
Here he return conduit |{} is pr0vide d with ad- 
jït£Jle .presSure valve 2. Through the valve 
:2":lat pa-t bf"the .flud not required to main- 
'in the desiéd density of the fluid in the 
!upislY. 0fiduit |6 is passed to a heat ex- 
:chaïg.er'27 in..hich it is.liqUeflèd and pàsses 
through the Cn.duit 28 in liquid .form to a bodY 
 :the liql :2S.. The remainder of the fluid 
lSSoeS :th2ough he conduit 0 and is released 
:irïto (ïe: b0dYï'9 0f the fluid, tq VaPorize sufficient 
thereof o maintain the predetermined density in 
trie :;spliY cbnduit |6.. The operation of the 
.ly ï5 my e utomaticàliy :ohtrolled bY the 
'fluid- pressure in the conduit | 6. 
'e ïm: 
!..ApDarçus ïor mèasuring the power of-a 
:sOurce. OZ .ener.gy comprising, la compressor for 
.:èfoïm flU]d operable by Said-source of energY 
ahd hking :an intake port nd a dischurge port, 
'sa/l c0mpressor nd ssid spurce of .ener.gY be- 
ing drranged so that. the power. transferred to 
Sid comprèssorfr0msaid/sburce of energy"may 
be. mesm-èl, means for dissipting heat devel- 
-.bped .durïhg compression !of Said fluid,  main 
Contt:Tor said fluid arrnged to feed back at 
:least a ubstantial part of said fluid from the 
:clfshrge Doit oï-the compressor o' ifs intake 
pot, :nd mens ïor maintaining the pressure 
-:in the :mn conduit subtantially constant in- 
'U$fig aso.urce oï aeAïorm fluid pressure differ- 
:iïigfrbm hgt in the main Conduit, and means 
 5ilïng" gn 'dustable fluil flowpassage be- 
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tween the main conduit and said source of 
aeriform fluid pressure. 
2. Apparatus for measuring the power of a 
source of energy having  rotatory d_rive shaft, 
5 comprising a compressor for-aeriform fluid oper- 
able by said drive shaft ndhavihg an intake port 
and a discharge port, said compressor having a 
rotor and  swung stator arranged so that said 
fluid upon discharge from the rotor and the sta- 
r0 tor hs substantially no tangential velocity rela- 
"tiveto the rotor and stator, means for indtcating 
the speed of slïaftrotatlon and the torque exerted 
on the-swung.,stator bY said drive shaft, a main 
c6nduit for Säid fluid arranged to feed back t 
5 least a substntial part of said fluid from the 
discharge port of the compressor to its intake 
port, mens for dissipating heat developed dur- 
ing compression of said fluid, and means for 
maintalnlng the pressure in the main conduit 
0 substantially constant including a branch con- 
duit connected through a reguiting Vlve fo the 
main Conduit nd tb a  source 6f;egif09m fluid 
pressure dflïèring from the pressure inthë main 
conduit at the .point of c0nneti6n. 
25 3. Apparatus as-defined in claire 2 in which 
tlie means fOr maintïning tle pressure in-the 
main conduit subStntially constant includes two 
regulating Vaives,one connected-fo a source of 
lower eriïorm fluid pressure than that in the 
39 main conduitand the other connected toaSöurCe 
of higher pressure. 
4. Appratus as deflned in CIim-2 in Which 
the aeriform fluid is Steam, and the mens .for 
maintaining the pessure in themïin Conduit 
5 substantilly constant includes a regulating 
-valve for the escape to the atmoSphere Of part of 
the aeriform fluid .after compréssion and lso 
includes .a body of water maintained kt a sub- 
Stantially .constant level through which the re- 
0 mainder Of the-aeriform fluid is passed. 
5. Appartus as defined in claire 2 in Which 
the .aeriform Tluid is 0ne which is liquiflable 
upon co01ing, .and the means for "maintainlng 
the pressure ,in the main conduit Substntially 
;5 constant includes a regulating valve arranged 
fo .divert part of said fluid from the rhain con- 
-dUit thr0ugh 'the brnch cor/duitt'o :a heat ex- 
changer :adpted to liquiy sail fluid and fom 
which the brnch 'conduit conducts the Iluîd in 
i tiquid form înto a body Of :sid flu]d'in liquid 
f0rm, the min conduit being arrnged fo con- 
dutthe reminder of said aerifom fluid into 
Sgid body-of sgkl ïluïd in liquid f0m. 
6.-Apprtus as deflned in Claire 5 in Which 
55 the aeriform fluidïs diclloro-difluoro méthne. 
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